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Objective: To examine the sources of coding discrepancy for injury morbidity data and 
explore the implications of these sources for injury surveillance. 
Method: An on-site medical record review and recoding study was conducted  for 4373 
injury-related hospital admissions across Australia. Codes from the original dataset were 
compared to the recoded data to explore the reliability of coded data aand sources of 
discrepancy. 
Results:  The most common reason for differences in coding overall was assigning the 
case to a different external cause category with 8.5% assigned to a different category.  
Differences in the specificity of codes assigned within a category accounted for 7.8% of 
coder difference.  Differences in intent assignment accounted for 3.7% of the differences 
in code assignment.  
Conclusions:  In the situation where 8 percent of cases are misclassified by major 
category,  the setting of injury targets on the basis of extent of burden is a somewhat 
blunt instrument Monitoring the effect of prevention programs aimed at reducing risk 
factors is not possible in datasets with this level of misclassification error in injury cause 
subcategories.  Future research is needed to build the evidence base around the quality 
and utility of the ICD classification system and application of use of this for injury 
surveillance in the hospital environment. 
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Injury is a leading cause of death and disability in all regions of the world and the 
social and economic costs of injury represent a substantial public health burden 
(Mathers & Loncar, 2006).  Injuries are a significant cause of hospitalisation in 
Australia with community injuries accounting for over 384,000 discharges (or 5.5% 
of hospital discharges) in 2004/05 (Bradley & Harrison, 2008). Precise data regarding 
the causes of injury in a population basis are essential for a clear delineation of the 
problem; identification of existing and emergent trends in injury; design of prevention 
strategies to ameliorate the risk of injuries; assessment of the impact of implemented 
countermeasures; to evaluate the effectiveness of current treatments in reducing 
resultant morbidity and mortality; and for developing new and more effective clinical 
management strategies.   
National hospital discharges data are a key epidemiological tools used to make 
important public health decisions in Australia such as determining priority areas for 
injury prevention strategies, risk factors and preventative measures for injuries, and 
identifying high risk groups.  Hospital discharges data are one of the few population-
based sources of standardized data available to describe injury causation and trends 
over time and place.  Producing Australian national morbidity data involves several 
steps.  Clinicians are primarily responsible for the documentation of diagnoses and 
procedures pertaining to each episode of care in a patient’s medical records.  Clinical 
coders are employed in hospital settings and are responsible for ‘translating’ the 
descriptions of medical diagnoses and procedures from these multiple sources into 
coded data.  For injury information recorded within medical documentation to be 
efficiently accessed, analysed, and applied to injury surveillance, it needs to be 
classified using standardised codes and definitions (Horan & Mallonee, 2003).  The 
International Statistical Classification of Diseases and Related Health Problems (ICD) 
K. McKenzie and R.J. McClure 
International Journal of Injury Control and Safety Promotion 
 
5 
 
is the major system in use worldwide for the coding of morbidity data. A modification 
of this classification (ICD-10-AM) is the standard system used in all Australian 
hospitals (National Centre for Classification in Health, 2008).  The ICD-10-AM is 
used to assign alphanumerical codes to diagnoses, procedures and external causes 
recorded in patient medical records, to enable analysis and comparison of Australian 
morbidity data.  To use injury data appropriately for surveillance and prevention 
initiatives, researchers need to have confidence in, and/or measures of, the extent to 
which clinical coders have accurately ‘translated’ the underlying documentation into 
coded form. The clinical coding process can be a complicated and complex practice 
requiring expertise in medical terminology, anatomy and physiology, clinical 
classification, and health information systems.   
There has been limited research to date on the reliability of ICD coded 
hospital discharges data for injury surveillance and the extent to which hospital data is 
an accurate reflection of the underlying hospital record documentation.  Few studies 
have examining the quality of hospital injury data (Langley, Stephenson, Thorpe, & 
Davie, 2006; Langlois, Buechner, O'Connor, Nacar, & Smith, 1995; LeMier, 
Cummings, & West, 2001; MacIntyre, Ackland, & Chandraraj, 1997; McKenzie et 
al., 2006) and only a small number of studies have focused on developing 
methodologies for utilizing hospital data for injury surveillance (Boufous, Finch, 
Close, Day, & Lord, 2007; Boufous & Williamson, 2003; Finch & Boufous, 2008; 
Langley, 1995; Langley, Stephenson, Cryer, & Borman, 2002). A systematic review 
conducted by the current authors (McKenzie, Enraght-Moony, Walker, McClure, & 
Harrison, 2009) found that coding agreement on external cause codes using ICD-9-
CM ranged from around 64% when examining exact code agreement (Langlois et al., 
1995; LeMier et al., 2001; Smith, Colwell, & Sniezek, 1990), to around 85% when 
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examining agreement to the three character level (Langley et al., 2006), and for ICD-
10-AM coded data, agreement was between 71% for exact code agreement to around 
74% when examining agreement to the three character level (Davie, Langley, 
Samaranayaka, & Wetherspoon, 2008) . A previous article based on the current study 
by the authors reported the level of external cause code agreement between hospital 
coded data and data recoded by an external coder, and identified 63% agreement for 
the complete external cause code, 68% for activity codes and 75% for place of 
occurrence codes with variations in the extent of agreement across sub-categories 
(McKenzie, Enraght-Moony, Waller et al., 2009)  However, as the focus of these 
previous studies has been to enumerate the reliability of external cause coding in 
general, these studies have only discussed coder concordance across broad external 
cause categories and have not examined in detail what aspect of the code varies for 
specific injury causes. 
The aim of this study is to examine the specific sources of code discrepancy 
for injury morbidity data and, using examples from some major injury causes 
(transport events and falls), this study will describe the implications of these sources 
of discrepancy for injury surveillance. 
Methods 
A retrospective on-site medical record review and recoding methodology was used to 
examine the extent of coder agreement for external cause of injury codes for injury-
related hospital admissions.  
Study sample 
Sample selection followed a two stage procedure designed to ensure a dispersion of 
cases across locality and hospital caseloads, while approximating a probability based 
result. The sampling process has been described in detail elsewhere (McKenzie, 
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Enraght-Moony, Waller et al., 2009). This study included a stratified random sample 
of 50 hospitals across four states in Australia (Queensland, New South Wales, 
Victoria and South Australia). All public hospitals within the four states were 
stratified by locality (urban, regional, remote) and injury caseload (large >2500 injury 
cases/year, medium 1000-2499 injury cases/year, small 200-1000 injury cases/year, or 
very small <200 injury cases/year). The sample size for hospitals and cases was 
determined by a number of factors, including budget, resources and statistical power 
considerations. The record review and subsequent statistical analyses were 
multifactorial, thereby increasing the required sample size. Four state health 
departments (Queensland, New South Wales, Victoria and South Australia) agreed to 
be industry partners for this research study, so due to limited resources, data 
collection was restricted to these four states who contributed to the project. 
 
Data collection process 
A random sample of cases was extracted by the state health department for each 
selected hospital.  This sample was drawn from all acute care admissions between 1 
July 2002 and 30 June 2004 with an injury-related principal diagnosis (S00-T79) and 
at least one assigned external cause code (V01-Y98).  Medical record numbers for 
each selected case were supplied to the relevant hospital, and the Health Information 
Manager at the hospital provided these records to the Auditor who attended each site. 
The Auditor (i.e. a qualified Health Information Manager) reviewed the full 
medical records of each study participant and recorded text descriptions of any 
information available in each record regarding the circumstances of the injury 
(including information such as intent, mechanism, alcohol involvement etc). 
Information was extracted from all medical record documentation sources including 
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ambulance reports, emergency department notes, clinical notes, progress notes, 
discharges summaries, specialist reports, and allied health reports.  Detailed text 
descriptions of the injury event and circumstances were recorded from each 
documentation source, identifying the source to which the text description belonged. 
After completing the text descriptions, the auditor coded the external causes 
using ICD-10-AM 3rd Edition (the edition that was in use for the sample years of the 
study) blinded to the original coded data.  
Code comparison process 
External cause codes contain multiple injury causation elements within the one code, 
including details such as intent, mechanism, and object. After the medical record 
review and recoding were completed, codes from the original dataset were compared 
to the recoded data to explore the reliability of coded data across intent, external cause 
category, specificity, and code digit levels.  Categorical variables were created to 
identify the sources of discrepancy between the original coder and auditor: 
(1) Intent agreement – Whether coders agreed that the cause of injury was 
unintentional, due to intentional self-harm, due to an assault, undetermined, or due 
to an adverse event. 
(2) External cause category agreement – Whether coders agreed that the cause of 
injury category was a Transport Event, Falls, Drowning and submersion, Other 
threats to breathing, Smoke/fire/flames, Hot object or substance, Poisoning, 
Firearm, Cutting/ piercing object, Animal related, Machinery in operation, 
Electricity, Hot and cold conditions, Struck by or collision person, Struck by or 
collision object, or Other external cause 
(3) Specificity agreement – Whether the coders both assigned the cause of injury 
coded as being due to a specified mechanism, ‘Other Specified’ or ‘Unspecified’ 
mechanism, or whether they varied in the assignment of the cause to one of these 
specificity levels. 
(4) Code digit agreement – Whether coders disagreed at the 3 character code level, 
agreed at the 3 character level with 4th character disagreement, or agreed at the 4 
character level with 5th character disagreement. As the external cause chapter has 
varying degrees of specificity of codes across the chapter, differences at a three 
character, four character and five character level have different implications 
depending on the broad blocks to which they belong and this has been discussed 
in detail in an earlier paper (McKenzie, Enraght-Moony, Waller et al., 2009).  
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These variables were then computed into the one variable with multiple levels 
to identify the broad sources of code discrepancy: 
(1) Different intent, different external cause categories 
(2) Different intent, same external cause category, different specificity level within 
the category 
(3) Different intent, same external cause category, same specificity level within the 
category 
(4) Same intent, different external cause categories 
(5) Same intent, same external cause category, different specificity level within the 
category 
(6) Same intent, same external cause category, same specificity level within the 
category, different 3 character code 
(7) Same intent, same external cause category, same specificity level within the 
category, different 4th character 
(8) Same intent, same external cause category, same specificity level within the 
category, different 5th character 
(9) Same complete code 
 
To provide examples of the specific sources of code discrepancies and 
implications of these for injury surveillance, cases categorized by both the original 
coder and auditor as a) transport accidents or b) accidental falls were manually 
reviewed. Codes and code descriptions were compared for each case to identify the 
specific source of difference.  Transport accidents were broken down into differences 
by patients’ transportation mode, collision status, counterpart vehicle/object, patient’s 
role/position in vehicle, traffic/nontraffic, and the specific sub-type of vehicle, with a 
same/different code assigned for each of these to indicate which portion of the code 
was the same/discrepant. When the portion of the code was found to be discrepant, the 
discrepancy was categorised as being a discrepancy due to different specific elements 
(i.e. coded as being a ‘driver’ vs being a ‘passenger’) or a discrepancy due to one of 
the codes being unspecified (i.e. coded as being a ‘driver’ vs being an ‘unspecified car 
occupant’).  Accidental falls were broken down into differences by level of fall (eg. 
same level/from one level to another), object involved in the fall (eg. chair/bed), and 
energy transfer contributing to the fall (eg. slip/trip). When the portion of the code 
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was found to be discrepant, the discrepancy was categorised as being a discrepancy 
due to different specific elements (i.e. coded as being due to a ‘fall from a chair’ vs 
being a ‘fall from a bed’) or a discrepancy due to one of the codes being unspecified 
(i.e. coded as being a due to a ‘fall from a chair’ vs being coded as an ‘unspecified 
fall’). 
Results 
Of the 4850 records from 50 hospitals selected for review, 4373 cases from the 50 
hospitals were able to be retrieved, accounting for 90% of the original sample.  
Reliability of Coded Data 
The final row of Table 1 shows the proportion of cases across different coder 
‘Agreement categories’ overall.  Overall coders agreed 67.6% of the time on the 
complete code assignment.  The most common reason for differences in coding 
overall was assigning the case to a different external cause category with 9.51% 
assigned to a different category (this included those assigned to a different intent and 
a different category, and those assigned to the same intent but a different category).  
Differences in the specificity of codes assigned within a category accounted for 7.78% 
of coder difference (this included those coded as ‘Different intent, Same category, 
Different specificity’ and those coded as ‘Same intent, Same category, Different 
specificity’).  While differences at the 3 character code level (not resulting in a change 
to the broad external cause category) accounted for 7% of coder difference.  
Differences in intent assignment accounted for 3.76% of the differences in code 
assignment (this included all cases where a different intent was coded). 
 
(Table 1) 
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Sources of Discrepancy by Broad External Cause Categories 
Table 1 shows the broad discrepancy sources by major external cause code block 
(assigned by the original coder).  Differences were evident in the pattern of agreement 
across different external cause code blocks.  For some external cause code blocks 
there were only small sample sizes included in the study, precluding interpretation of 
how meaningful the discrepancies are for such cases, however for those external 
cause code blocks with sufficient sample sizes the results are interpreted below. For 
transport events, the main differences in coder agreement were at the 3 character code 
level (which largely represents the vehicle or vehicle counterpart for transport events) 
with 20% of the coder difference occurring at this level.  Differences in the 5th 
character code (which is the sub-type of vehicle) accounted for 14% of the difference 
for transport events, and 4th character code differences (which represent either the role 
of patient and/or the traffic non traffic nature of the event) accounted for with 9% of 
the coder difference. Only 1.2% of the difference for transport events was due to the 
coders assigning the cause to a different intent, and only 3.43% of the difference was 
due to the coders assigning different external cause categories. 
For falls, the main differences were differences due to different specificity 
levels with 16.16% of the difference occurring at this level (i.e. where one coder has a 
assigned a specific cause of the fall such as a fall from a bed and the other coder has 
assigned an unspecified fall code). Differences at the 3 character level (which 
captures the broad products/surfaces involved in fall) accounted for 3.74% of coder 
differences, and 2.91% of the difference was due to differences at the 4th character 
level (which represent specific products/surfaces involved in the fall).  Around 6.06% 
was due to coders assigning different external cause category. Less than 0.5% of the 
difference was due to coders assigning the cause of the fall to different intents. 
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In contrast, the main coder difference for poisonings was due to different 
assignment of intent accounting for 19.41% of code differences for poisonings.  
Differences at a 3 character level (representing the substance involved) explained 
8.24% of coder difference, and 6.65% of difference was due to different specificity 
levels within the poisoning category  (i.e. where one coder assigned a specific noxious 
substance while other coder assigned as the mechanism as being due to an ‘other 
specified’ or ‘unspecified’ substance).  Only 3.72% of the coder difference for 
poisonings was due to assignment to a different external cause category. 
(Table 1) 
 
Sources of Discrepancy within Transport Accidents 
Cases coded as a transport accident by both the original coder and the auditor but 
where they disagreed on the actual transport code (n=286) were manually reviewed to 
identify the specific source/s of code discrepancy.  
There were 427 differences identified overall for the 280 cases reviewed and 
the sources of these differences are summarized in Table 2. The main source of 
difference was in the specification of sub-type of vehicle, with 115 cases having a 
more specific type of vehicle (i.e. 5th character ‘1-motorcycle designed primarily for 
on-road use’) coded by one coder compared to an unspecified type of vehicle coded 
by the other coder (i.e. 5th character ‘9-unspecified motorcycle’).  This represented 
almost 18% of transport cases overall where the specification of vehicle type could be 
more specified.  Similarly, the patients role in the vehicle was different due to 
specificity differences for 70 cases (i.e. where one coder assigned the patient as being 
the ‘driver/passenger’ and the other coder assigned the patient as being an 
‘unspecified occupant).  This represents almost 11% of transport cases overall where 
the patients role could be more specified. 
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The two groups with the highest number of discrepancies were for motor 
cyclists (154 discrepancies out of 89 cases where a different code was present; 155 
motor cyclist cases in transport sample reviewed), and car occupants (154 
discrepancies out of 116 cases where a different code was present; 230 car occupant 
cases in transport sample reviewed). For motorcycle-related injury events, this 
represents a different code being assigned for 57.4% of cases overall, with the main 
sources of discrepancy for this group being due to specification of the sub-type of 
motorcycle (n=48) and differences to the specification of the patients role (n=28).  For 
car-related injury events, this represents a different code being assigned for 50.4% of 
cases overall, with the main sources of discrepancy for this group being due to 
specification of the sub-type of car (n=65) and different assignment of the event as 
being traffic/nontraffic related (n=16). 
(Table 2) 
 
 
Sources of Discrepancy within Accidental Falls 
Cases coded as being due to an accidental falls by both the original coder and the 
auditor but where they disagreed on the actual fall code (n=384) were manually 
reviewed to identify the specific source/s of code discrepancy.  
There were 433 differences identified overall for the 384 cases reviewed and 
the sources of these differences are summarized in Table 3. The main source of 
difference was in the specification of the energy transfer involved in the fall, with 128 
cases having a more specific energy transfer coded (eg. Fall due to slip/trip/stumble) 
coded by one coder compared to an unspecified fall coded by the other coder.  This 
represented almost 8% of falls cases overall where the specification of the energy 
transfer could be more specified.  Similarly, the object involved in the fall was 
different due to specificity differences for 118 cases (i.e. where one coder assigned 
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the fall as being due to a specific object and the other coder assigning the cause of the 
fall as being other or unspecified).  This represents 7% of falls cases overall where the 
object could be more specified. 
For falls due to slipping/tripping/stumbling, 24% of cases had a different code 
assigned within the accidental fall code range, with 86 of these cases differing due to 
either a) a different source of energy transfer being coded (eg. Coded as fall due to 
‘slip’ by one coder but as fall due to ‘trip’ by the other coder, n=42) or v) a more 
specific source of energy transfer being coded (eg. Coded as fall due to ‘slip’ by one 
coder but as ‘unspecified fall’ by the other coder, n=44).  For the other more defined 
falls codes (i.e. in the range W02-W17), the main source of discrepancy was in the 
specification of the object involved with 60 cases containing more specific 
information about the object involved by one coder compared to the other coder (this 
represents almost 9% of accidental falls cases overall that could indicate a more 
specific object involved in the fall). 
(Table 3) 
 
Discussion 
This study examined the specific sources of code discrepancy for injury morbidity 
data to expose issues for the use of these data for injury surveillance purposes. This 
paper expanded on previous work that has examined external cause reliability to 
explicate the specific reasons for code differences, as different sources have different 
implications depending on the focus of research.   
The most common reason for different code assignment was coders assigning 
the external cause to a completely different external cause category, with over 8% of 
cases being assigned to a different category.  Given that very broad groups of external 
cause categories were used for this study (eg. Transport events, falls etc), the finding 
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that 8% were assigned to different categories has implications for researchers 
conducting trend and prevalence estimates using these figures.  For researchers who 
are interested in the more specific codes within categories, the finding that almost 8% 
of code differences were due to the assignment of cases to less specified ‘dump’ 
codes, has implications for case selection and analysis.  Differences in coded intent 
only accounted for less than 4% of code differences, though this may be an important 
consideration for violence/intentional self-harm researchers. 
Examining these sources of discrepancy within external cause categories 
revealed interesting trends with implications for cause-specific researchers (such as 
those examining transport events, falls etc).  At a broad level, the main source of 
discrepancy for transport events were at the 3 character level, which largely represents 
different vehicles/counterparts, with 20% of transport events coded differently at this 
level.  Examining transport code discrepancies in more detail identified that the more 
specific sources of code discrepancy stemmed from different specification of sub-
types of vehicles (18%), different specifications of the patients’ role in the vehicle 
(11%), and differences regarding whether the case was specified as being due to a 
collision (8%).  At a broad level for the falls category, the main source of discrepancy 
was largely related to the level of specification of the cause of the fall (>16%).  
Exploring these cases in more detail it was found that differences in source of energy 
specification and specification of objects involved in the fall accounted for 8% and 
7% of all falls cases respectively.  
The level and source of these discrepancies have different implications 
depending on the focus of research and the researchers purpose for using 
hospitalisation data for injury surveillance.  In the situation where 8 percent of cases 
are misclassified by major category,  the setting of injury targets on the basis of extent 
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of burden is a somewhat blunt instrument (World Health Organisation, 2006). 
Monitoring progress towards targets commonly in the vicinity of 3 % a year is 
difficult using datasets with 8% misclassification error in the major categories 
(Spinks, Turner, Nixon, & McClure, 2006). Similarly, with approximately 10-20 
percent misclassification error in cause codes within the overall major groupings, any 
use of morbidity data to identify priority exposures for targeting is non-specific. 
Monitoring the effect of prevention programs aimed at reducing risk factors is not 
possible in datasets with this level of misclassification error in injury cause 
subcategories.   
These coding discrepancies and the impact of these on population health data 
can be minimised by: 
(1) Improving the quality of documentation in medical records describing the 
circumstances surrounding injury events, to provide clearer information for the 
coding process. 
(2) Improving the training of coders pertaining to the assignment of external cause 
coding, and instigating routine quality assurance and feedback mechanisms for 
external cause coding as is routinely used in many hospitals for diagnosis coding. 
(3) Developing clearer data definitions and standards pertaining to external cause 
coding and using evidence-based approaches to informing classification 
developments and improvements. 
(4) Increasing the extent to which end-users (researchers/policy-makers) are aware of 
the strengths and limitations of these data to ensure valid interpretations are 
drawn. 
The ICD is scheduled for a major revision over the next five years, with work 
being undertaken to investigate the scientific evidence, clinical and health system 
utility, and public health usefulness of the existing and proposed classification.  One 
of the main areas of work to be addressed in the update and revision process is the 
injury and external cause of injury sections of the ICD. To inform these changes, 
research is needed to build the evidence base around the quality and utility of the 
classification and application of use of this for injury surveillance in the hospital 
environment. 
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